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1.0 STUDY AREA 45, MAIN BASE, ALLEGED DISPOSAL AREA NEAR BUILDING 125 

1.1 STUDY AREA 45, BACKGROUND AND CONDITIONS. This report contains info,rmation 
gathered as a result of site screening activities conducted at Study Area (SA) 
45. SA 45 is located near the small arms magazine in the southeastern portion 
of the Main Base (Figures 1 and 2). A large grassy area surrounds the magazine. 
This SA was described in the Technical Memorandum, Air Force Records Search (ABB- 
ES, 1995a). In that document, ABB-ES interviewed electric shop personnel who 
reported observations of small bottles and shingles in this area during 
excavation activities. Further details can be found in the Site Screening Plan, 
Former Air Force Sites, Addendum 2 (ABB-ES, 199513). 

1.2 STUDY AREA 45 INVESTIGATION SUMMARY. Site screening activities were carried 
out at SA 45 to evaluate specific environmental concerns associated with alleged 
disposal activities near Building 125. 

1.2.1 Geophysical Survey A geophysical survey was conducted at SA 45 between 
January 15 and February 9, 1996. The various techniques included magnetometry 
(MAG), time domain metal detector (TDMD), and ground penetrating radar (GPR). 
The magnetic method is a versatile geophysical technique used for locating buried 
debris by mapping local distortions in the earth's magnetic field produced by 
buried magnetic objects (steel and other magnetic materials). A total of 208 
magnetometer measurements were acquired during the investigation. 

A TDMD survey was conducted in the SA via a series of parallel east-west 
traverses separated at lo-foot intervals. Data were acquired along each traverse 
at the rate of 1.60 readings per foot (one reading every 19 centimeters). 
Approximately 7,000 lineal feet of coverage with more than 11,000 readings were 
acquired during the investigation. The TDMD is designed to map buried conductive 
objects, such as metal tanks, drums, and utilities. 

A GPR survey was completed to evaluate MAG/TDMD anomalies mapped during the 
magnetometer and TDMD investigations. The GPR technique is effective in mapping 
buried utilities and delineating the boundaries of buried hazardous waste 
materials and abandoned landfills. 

The details of the geophysical surveys are included as Appendix A. 

1.2.2 Subsurface Soil Samples Three subsurface soil samples were collected at 
the locations of three soil borings advanced in SA 45. Samples were co:Llected 
just above the water table at depths that varied from 2 to 3 feet below land 
surface (bls). These samples were submitted for full suite Contract Laboratory 
program (CLP) target compound list (TCL) and target analyte list (TAL) analyses 
in accordance with U.S. Environmental Protection Agency (USEPA) Level IV data 
quality objectives (DQOs). 

1.2.3 Soil Boring Investigation and Temporary Monitoring Well Installation 
Three soil borings were advanced to a depth of from 5.4 to 9 feet bls using a 
bucket hand auger. The soil boring locations were situated near geophysical 
anomalies or where potential impact to groundwater from past site activities 
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could be assessed. The local groundwater flow direction was to the south, based 
on leveling data collected at the three soil borings. During drilling 

k-T?+ 

operations, no flame ionization detector readings above backgroundwere observed. 

Temporary monitoring wells were completed in each hand-augered soil boring. Each 
boring was advanced 3 to 4 feet below the water table. A slotted 2-inch-diameter 
well screen was lowered into the boring, and the annular space was filled with 
filter sand. After purging, both unfiltered ("G" designation) and filtered ("H" 
designation) groundwater samples were collected using the low-flow technique. 
The well screen was then withdrawn and the boring backfilled with granular 
bentonite. 

Soil boring logs, temporary monitoring well installation diagrams, and 
groundwater sample field data are included in Appendix B. 

1.3 STUDY AREX 45, RESULTS. The results of site screening investigations at SA 
45 are discussed below. Analytical results from the subsurface soil and 
groundwater collected from SA 45 are presented in Appendix C (Table C-l, Summary 
of Detections in Subsurface Soil Analytical Results; and C-2, Summary of 
Detections in Groundwater Analytical Results). A complete set of analytical 
results for these media is presented in Appendix D (Table D-l, Summary of 
Subsurface Soil Analytical Results; and Table D-2, Summary of Groundwater 
Analytical Results). There were no exceedances of regulatory guidance 
concentrations. 

1.3.1 Subsurface Soil As noted in Section 1.1, former base personnel reported f--Y 
observations of small bottles and shingles during excavation activities within 
SA 45. In addition, the soil boring logs for borings OLD-45-01 and OLD-45-03 
indicate the presence of construction debris (burnt wood and asphalt shingles), 

1.3.1.1 Inoraanics Subsurface soil analytical results for SA 45 do not appear 
to indicate significant inorganic contamination. However, several metals exceed 
their respective background screening levels, likely reflecting a different 
source of soil material. Sample 45B00301 had beryllium at a concentration of 
0.14B (reported concentration is between the instrument detection limit and 
Contract Required Detection Limit) milligrams per kilogram (mg/kg) versus a 
Region III risk-based concentration (RISC) of 0.15 mg/kg. No other metals had 
concentrations approaching their respective RBCs. 

1.3.1.2 Ornanics Several organic compounds were reported, including xylene and 
several semivolatile organics. The xylene in sample 45B00201 is interpreted to 
be a laboratory artifact, whereas the semivolatiles reported in Sample 45BOOlOl 
are of very low concentrations when compared with their respective RBCs. The 
presence of these compounds is likely due to the presence of burnt construction 
materials noted in the soil boring log. Leachability-based soil cleanup goal 
values do not apply, as no organic compounds were present in groundwater above 
Florida Department of Environmental Protection (FDEP) groundwater guidance 
concentrations (see Subsection 1.3.2, below). 

1.3.2 Groundwater Groundwater at SA 45 does not appear to have been impacted 
by past site activities, although aluminum and manganese were detected in 
groundwater at concentrations exceeding background screening values and the FDEP /- 1. 

groundwater guidance concentration. However, aluminum and manganese are 
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secondary standards (color, odor) and are not believed to present health risks 
at the observed concentrations. 

Secondary standards have been established for Class G-I and G-II aquifers by the 
State of Florida, largely along Federal guidelines, to ensure that groundwater 
meets at least minimum criteria for taste, odor, and color, and does not pose a 
health risk. 

Based on records reviews and interviews, there have been no known site activities 
that may have contributed to the observed exceedances of secondary standards for 
aluminum and manganese observed in wells OLD-45-02 and OLD-45-01, respectively, 
although the boring log for OLD-45-01 noted a l-foot zone from 1.5 to 2.5 feet 
bls containing construction debris, burned wood, and asphalt shingles. The 
reported aluminum concentration in well OLD-45-02 was 6,620 micrograms per liter 
(pg/R) versus a background screening concentration of 4,067 pg/R. The filtered 
sample from OLD-45-02 had an aluminum concentration of 1,610 pg/R. The 
concentration for manganese in well OLD-45-01 was 285 pg/R versus a Florida 
secondary standard of 50 pg/R. The manganese concentration in the filtered 
sample from well OLD-45-01 did not decrease significantly. Subsurface soil 
concentrations of aluminum and manganese did not exceed residential RBCs. The 
groundwater samples were only slightly turbid (6 to 19 nephelometric turbidity 
units) and total suspended solids ranged from 5 to 86 milligrams per liter 
(mg/~), suggesting a weak correlation at best between suspended solids and 
observed secondary standard exceedances. 

Analytes exceeding Florida secondary standards should also be compared with RBCs 
for tapwater published by the USEPA, Region III. The tapwater guidance 
concentrations for aluminum and manganese are 37,000 and 840 pg/R, respectively. 
There were no other TAL metals exceedances, and other groundwater parameters 
measured during sampling were within normal limits: pH varied from 4.86 to 6.57, 
temperature from 71 to 75 degrees Fahrenheit, and conductivity from 458 to 1190 
micromhos per centimeter. ABB Environmental Services, Inc. (ABB-ES) concludes 
that the aluminum and manganese exceeding secondary standards are naturally 
occurring, are not related to past site activities, and do not pose a risk to 
human health or the environment. 

1.4 STUDY AREA 45, CONCLUSIONS AND RECOMMENDATIONS. ABB-ES has concluded that 
the subsurface soils and groundwater at SA 45 have received minimal or no impact 
from past site activities. However, future users of this property should be 
aware that the presence of aluminum and manganese in groundwater at the measured 
concentrations may render the surficial aquifer objectionable as a potable or 
irrigation water source. Future users should also be aware that construction 
debris has been noted in the shallow subsurface soils. Based on information 
available and evaluation of the site screening data for this study area, ABB-ES 
recommends the following: 

. a classification of l/White for SA 45, because evidence indicates that 
no storage, release, or disposal of hazardous substances or petroleum 
products has occurred, including no migration of these substances from 
adjacent areas; 

. SA 45 is suitable for transfer with no further requirement for e,valua- 
tion. 
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with the findings and recommendations of the preceding investigation. 

STUDY AREA 45 

ncy, Region IV Date / 

CL -/7- 7) 
Date 

J$ -9 - 97 
Date 

NTC-SA45.SSR 

ASW.05.97 l-6 



REFERENCES 

ABB Environmental Services, Inc. (ABB-ES). 1995a. Technical Memorandum, U.S. Air 
Force Records Search. Naval Training Center (NTC), Orlando, Florida. 
Prepared for Southern Division, Naval Facilities Engineering Command 
(SOUTHNAVFACENGCOM), North Charleston, South Carolina. 

ABB-ES. 1995b. Site Screening Plan, Air Force Sites, Addendum 2. Naval Training 
Center (NTC), Orlando, Florida. Prepared for SOUTHNAVFACENGCOM, North 
Charleston, South Carolina. 

NTC-SA45.SSR 

ASW.05.97 Ref-1 



‘i A APPENDIX A 

GEOPHYSICAL SURVEY RESULTS 



TECHNICAL MEMORANDUM 
GEOPHYSICAL SURVEYS 

STUDY AREA 45 

NAVAL TRAINING CENTER 
ORLANDO, FLORIDA 

INTRODUCTION. Geophysical surveys were conducted at Study Area (SA) 45 in the 
southeast portion of the Main Base of the Naval Training Center, Orlando. The 
objective for the survey was to evaluate the nature and extent of potential 
landfilling activities that may have taken place in this area. 

Geophysical techniques employed during this survey included magnetometry (MAG), 
time domain metal detector (TDMD), and ground penetrating radar (GPR). Figure 1 
shows the area of investigation and outlines the approximate boundaries of each 
of the geophysical surveys. 

The field program was conducted between January 15 and February 9, 1996. 

PERSONNEL. ABB Environmental Services, Inc. (ABB-ES) personnel involved in the 
field program included William Olson, Geologist; Marc Hawes, Associate Geologist; 
Robert Burns, Associate Engineer; and John Nash, Geologist. Greg Mudd was the 
Field Operations Lead during the investigation, Overall direction for the field 
program was provided by Richard Allen, Principal Scientist and Project Technical 
Lead. 

FIELD PROGRAM. 

MAGNETOMETER SURVEY. Prior to the start of the field program, ABB-ES established 
a grid coordinate system in the study area. The grid coordinate system was 
oriented along magnetic north and consisted of a lOO- by lOO-foot grid 
established over the survey area with a cloth measuring tape and transit. The 
magnetometer survey was conducted between January 15 and January 26, 1996. The 
instrumentation consisted of an EDA OmniPlus proton precession magnetometer with 
vertical gradient capability. The survey was conducted on a 20- by 20-foot 
measurement grid. 

The magnetic method is a versatile geophysical technique used for evaluating 
shallow geologic structures and for locating buried manmade objects and buried 
debris by mapping local distortions in the earth's magnetic field produced by 
buried magnetic objects (steel and other magnetic materials). Vertical gradient 
measurements are very useful in mapping the lateral extent of landfilled 
materials, because nearly all landfills contain sufficient ferrous materials to 
be mapped with this technique. Vertical gradient measurements of the earth's 
magnetic field are often taken during environmental magnetic surveys, as they are 
more sensitive to the presence of near-surface metal objects than total field 
values alone. 

A total of 208 magnetometer measurements were acquired during the investigation. 

TIME DOMAIN METAL DETECTOR SURVEY. A TDMD survey was conducted over SA 45 
between January 20 and January 26, 1996. The survey consisted of a series of 
parallel east-west traverses separated at lo-foot intervals. Data were acquired 
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along each traverse at the rate of 1.60 readings per foot (one reading every 19 
centimeters). More than 7,000 lineal feet of profiling was completed, with more 

/---Y 

than 11,000 data points. The instrumentation consisted of a Geonics EM-61 TDMD 
with high capacity Polycorder data logger. 

The EM-61 TDMD was designed to map buried conductive objects, such as metal 
tanks, drums, and utilities. The instrument incorporates an antenna system 
consisting of a transmitter and receiver. The transmitter produces a series of 
electromagnetic (EM) wavelets that pulse into the earth 75 times per second. 
After each pulse, a secondary EM field is produced briefly from moderately 
conductive shallow soils and for a longer period of time from buried metallic 
objects. Between primary EM pulses, a time delay is imposed upon the data logger 
to permit the secondary response from the soils to dissipate prior to the 
somewhat later and longer response from any buried metal that is present. The 
receiver senses the secondary responses from metallic objects, and they are 
recorded by the data logger. 

There is an upper and a lower coil (Channel [l] and Channel [2], respectively, 
on the data output) on the EM-61 TDMD. The lower coil is more sensitive to 
shallow buried objects. Results may be presented as vertical gradient contours, 
or the difference in readings between the upper and lower coils, a dimensionless 
parameter. The gradient values minimize the effects of near surface metallic 
materials. Thus, theoretically, a contour map of the lower coil (Channel [2]) 
would map shallow metallic objects, whereas the vertical gradient contours would 
tend to emphasize the presence of relatively deeper metallic objects. 

GROUND PENETRATING RADAR SURVEY. A GPR survey was conducted at SA 45 on February Tpi 
9, 1996. The purpose for this work was to evaluate MAG/TDMD anomalies that were 
mapped during those investigations. The instrumentation consisted of a GSSI SIR 
3 radar system equipped with a 500 MHz antenna. 

The GPR technique uses high frequency radio waves to determine the presence of 
subsurface objects and structures. The radio wave energy is reflected from 
surfaces where there is a contrast in the electrical properties of subsurface 
materials, such as naturally occurring geologic horizons or manmade objects 
(e.g., buried utilities, tanks, drums). Typical applications for GPR include 
mapping buried utilities and delineating the boundaries of buriedhazardous waste 
materials and abandoned landfills. 

RESULTS. 

MAGNETOMETER SURVEY. Figure 1 presents the locations for all MAG measurements 
made in SA 45. They were taken on a 20- by 20-foot measurement grid. The 
results of the magnetometer survey are presented as vertical gradient contours, 
Figure 2, at a contour interval of 10 gammas per meter. 

As anticipated during the site walkover prior to the start of the geophysical 
survey, the survey area contained cultural features that produced significant 
distortion in the magnetic data. Such features include buried utilities, light 
poles, vehicles, fencing, buildings, and overhead power lines. Accordingly, only 
those portions of the study area sufficiently distant from these surface and 
buried sources of magnetic interference can be used to reliably assess the 
presence or absence of landfilled materials and potential contaminant sources. 
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Magnetic disturbances from cultural features rendered some of the data co:Llected 
, I during this investigation unusable for evaluation. 

Figure 2 indicates that much of the area of investigation has anomalous magnetic 
disturbances, but most of the disturbances can be explained by cultural features 
observed at the surface (fencing, overhead power lines, and steel reinforcing rod 
in concrete structures). There were several magnetic disturbances that could not 
be explained by correlation with surface features, These disturbances were 
chosen for further investigation with GPR (Section 4.4, below). 

TIME DOMAIN METAL DETECTOR SURVEY. The results of the TDMD survey for SA 45 are 
discussed below. 

The TDMD contours (Figure 3) present the vertical gradient between the upper and 
lower coils of the instrument. The data indicate that much of the area inside 
the chain-link fence is subject to interference from cultural features, such as 
fencing, steel reinforcing wire in concrete, and overhead power lines. E:ast of 
the fenced enclosure, however, there is an area of anomalous TDMD contours that 
was chosen for further investigation with GPR. 

GROUND PENETRATING RADAR SURVEY. The results of the GPR survey for SA 45 are 
discussed below. 

GPR traverses were completed along 7 traverses indicated on Figure 1. The data 
were generally of good to excellent quality. Some of the most salient features 
noted in the data include the fill surface underlying the parking lot in which 
historical accounts indicate that subsidence had taken place requiring that fill 
be brought in to repair the surface. No GPR anomalies were mapped that were 
indicative of potential sources of environmental concern. 

CONCLUSIONS. As anticipated, interference from cultural objects limit'ed the 
effectiveness of the MAG and TDMD data in assessing subsurface conditions in some 
portions of SA 45. 

Geophysical data aided in evaluating subsurface conditions and in siting soil 
borings completed as temporary monitoring wells. 
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APPENDIX B 

: SOIL BORING LOGS, TEMPORARY MONlTORlilG WELL INSTALLATION 
DIAGRAMS, AND GROUNDWATER SAMPLE FIELD DATA 
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I I 
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APPENDIX C 

SUMMARY OF DETECTIONS IN SOIL AND GROUNDWATER ANALYTICAL 
RESULTS 

C-l: Summary of Detections in Subsurface Soil Analytical Results 
C-2: Summary of Detections in Groundwater Analytical Results 



APPENDIX C-l 

SUMMARY OF DETECTIONS IN SUBSURFACE SOIL ANALYTICAL RESULTS 



Table C-l. Summary of Positive Detections in Subsurface Soil Analytical Results 

Site Screening, Study Area 45 
Naval Training Center, Orlando 

Orlando, FL 
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Table C-l. Summary of Positive Detections in Subsurface Soil Analytical Results 

Site Screening, Study Area 45 
Naval Training Center, Orlando 

Orlando, FL 

I NOTES: 

’ The background screening value is twice the average of detected concentrations for inorganic analytes. 

2 SC0 = Soil Cleanup Goals for Florida (Florida Department of Environmental Protection memorandum, September 29, 1995). 
Leachability-based SCGs are not applicable for most metals (except aluminum and manganese) because groundwater standards were not exceeded. 

3 RBC = Risk-Based Concentration Table, USEPA Region III, May, 1996, R.L. Smith. RBC for chromium is based on chromium VI. RBC for lead is 
not available, value is lnterim Guidance on Establishing Soil Lead Cleanup Levels at Super-fund Sites (GSWER directive 9355-4-12). For essential 

nutrients (calcium, magnesium) screening values were derived based on recommended daily allowances (RDAs). 

n = noncarcinogenic pathway 

c = carcinogenic pathway 

feet bls = feet below land surface 

ug/kg = micrograms per kilogram. 

mg/kg = milligrams per kilogram. 

NA = not applicable 

NC = not calculated 

All inorganics results expressed in milligrams per kilogram (mg/kg) soil dry weight, organics in micrograms per kilogram (ug/kg) soil dry weight 

B = Reported concentration is between the instrument detection limit (IDL) and Contract Required Detection Limit (CRDL). 

J = Reported concentration is an estimated quantity. 

Blank cell in sample results indicate that the analyte or compound has not been detected at the reporting limit. 
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APPENDIX C-2 

SUMMARY OF DETECTIONS IN GROUNDWATER ANALYTICAL RESULrTS 



Table C-2. Summary of Positive Detections in Groundwater Analytical Results 

Site Screening, Study Area 45 
Naval Training Center, Orlando 

Orlando, FL 

Well ID 1 I 

Background ’ Primary RBC’ for Tap 
Sample-ID Screening FDEPG FEDMCL Water ’ 

Sampling Date 
I 1 I ] 

Inorganics, ugli 

Aluminum 

Antimony 
Arsenic 

Barium 
Bervllium 

1 , .- -. ,V..” . . 

615 I 6 15 n 

I I I _- 50 0.045/11 c/n 

31.41 1 2,00015 1 2,000 2,600 n 
I I 415 I 4 OrI16 c 

4,067 2OnP I ND! 1 37 Mlrlln 

4.1 I I 
5 ml4 I 

Calcium 
I I / I I I 

.- , - - -, - - - 

I I I I I I 
-.-*- - 

1 36.8301 1 ND1 I ND1 I Ic-KIO[XKII 

ICower I 5.41 I 1.00013 I 130016 Ilron’ 1.2271 1 , t 1 I -‘---I 1 

3oo13 I 
1,500jn 

ND1 I 11 OaolrI - 
ILead 

I I I I I .I--- 

41 I Id5 I 151’ I 151 
I 

.- 

Magnesium 4,560 ND ND I 18,807 

Manganese 17 50 3 ND 840n 

Potassium 5.400 ND ND 297.016 - 
Selenium 

c 
Sodium 

Van 
1 

.9.71 I 
I I I I 

5o15 I 501 I 180lr I I . . I 

t 18,2221 t 160.0001’ 1 ND1 I 396.0221 

radium 

Volatile Organics, ug/L 

Bromomethane 

20.6 4c14 ND 260 n 

ND 10” ND 8.7 n 

General Chemistry, mg/L 

Total Suspended Solids 
ND 

ND ND ND 
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Table C-2. Summary of Positive Detections in Groundwater Analytical Results 

Site Screening, Study Area 45 
Naval Training Center, Orlando 

Orlando, FL 

I NOTES: 

’ Groundwater background screening value is twice the average of detected concentrations for inorganic analytes. 

’ RBC = Risk-Based Concentration Table, USEPA Region III, May 1996, R.L. Smith. RBC for chromium is based on chromium VI. RBC for lead is 

not available, value is treatment technology action limit for lead in drinking water distribution system identified in Drinking Water Standards and Health Advisories (USEPA, 1995). For 

essential nutrients (calcium, magnesium, potassium, and sodium) screening values were derived based on recommended daily allowances (RDAs). 

’ Secondary Standard. 

’ Systemic Toxicant 

’ Primary Standard 

’ Value is preliminary action level. 

’ Treatment technique requirement. Value shown is the action level, to be measured at the tap. Value shown is the value to recommend as a preliminary cleanup goal. 

n = noncarcinogenic effects. 

c = carcinogenic eff‘ects. 

ND = Not determined. 

NA = Not analyzed. 

ID = identitier. 

USEPA = U.S. Environmental Protection Agency. 

FDEPG = Florida Department of Environmental Protection, Groundwater Guidance Concentrations, June 1994. 

FEDMCL= Federal Maximum Contaminant Levels, Primary Drinking Water Regulations and Health Advisories, October 1996. 

B = Reported concentration is between the instrument detection limit (IDL) and the contract required detection limit (CRDL). 

J = Reported concentration is an estimated quantity. 

G = unfiltered water sample. 

H = filtered water sample. 

ug/l = micrograms per liter. 

mg/l = miligrams per liter. 

Bold/shaded numbers indicate exceedance of groundwater guidance and background. For essential nutrients (calcium, magnesium, potassium sodium), calculated RBCs are used for comparison. 
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APPENDIX D 

SUMMARY OF ANALYTICAL RESULTS 

D-i: Summary of Subsurface Soil Analytical Results 
D-2: Summary of Groundwater Analytical Results 



APPENDIX D-l 

SUMMARY OF SUBSURFACE SOIL ANALYTICAL RESULTS 



Appendix D 
Table D-l 

Summary of Subsurface Soil Analytical Results 
Study Area 45 

Naval Training Center, Orlando 
Orlando, FL 

I 

u 

Samole ID 1 458 .- / .~-00101 45800201 / 45800301 
Lab ID] MA587002 MA587003 ) MA587004 

Sampling Date] 27-Mar-96 27-Mar-96J 27-Mar-96 
rotatile organics, uglkg 

II 
I I 

,I ,1 -Trichloroethane I 
L.. 

i 1 .I .2-Trichloroethane -/ 

I1,2-Dichloroethene Itotal) 

4-Methyl-2-pentanone 

IChioromethane 

1 Dibromochloromethane 

Methylene chloride 
Styrene 
Tetrachloroethene 

Toluene 
trans-I ,3-Dichloropropene 
Trichloroethene 
Vinvl chloride 

, * 

2,4-Dinitrophenol 
2,QDinitrotoluene 

/ 1000/u 1 1100/u 1 1700/u 
1 4201U / W/U 1 690/U 

2,6-Dinitrotoluene 420U 44OU 690 U 
2-Chloronaphthalene 420 IJ 440 U 690 U 
2-Chlorophenol 420 U 440 U 690 U 
2-Methylnaphthalene 420 U 440 U 690 U 
2-Methvlohenol 420 U 440 U i 690 U , 

2-Nitroaniline 
I 

I 1oooju ) 11ooju j 17001u 

Page 1 of 3 
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Appendix D 
Table D-l 

Summary of Subsurface Soil Analytical Results 
Study Area 45 

Naval Training Center, Orlando 
Orlando, FL 

Samole ID 45800101 45800201 45900301 
------r-- -- , -- I , 

Lab ID j MA587002 / MA587003 / MA587004 
Samolina Date/ 27-Mar-96 1 27-Mar-96 / 27-Mar-96 

2-Nitrophenol 420 U 440 U 690 U 
3,3’-Dichlorobenzidine 420 U 440 U 690 U 
‘XNitmanilinp 1000 LJ 1100 1J 1700 u 
- , .*.,-.....,,*. ,- 

4,6-Dinitro-2-methylphenol 
4-Bromophenyl-phenylether 

4-Chloro-3-methylphenol 
:CChloroaniline 
4-Chlorophenyl-phenylether 
CMethylphenol 

CNitroaniline 
d-Nitmnhwml . ..*..-r ..-..-. 

Acenaohthene 

‘---I- 

/ 1000/u I 1100/u / 17oo~u 

“--I- 

1 4201U j 440/U / 690/U 

/ .---/ 

1ooo~u 1 11oop 1 1700/u 
47Oill .-- - / &IO/U 

4201U “- - 

1 6901U 

440 U / 69O’U 

420 U 440 U 1 690 U 
420 U 44ojU 690 U 
420 U 44olU 690 U 

looo.u 1100lu 1700 u 

Acenaphthylene 
Anthracene 

690 U ---i-l 690 U 

--.,.--..-,.r 

Carbazole 
Chrysene 
Di-n-butvlohthalate 
Di-n-octylbhthalate 
Dibenz(a,h)anthracene 
Dibenzofuran 

I 

420/U 440 U 690 U 

67/J 440 U 690 U 

230/J 440 U 690 U 

IDiethvlohthalate 
Dimethylphthalate 
Fluoranthene 
Fluorene 

I 
420 U 440 U 690/U 
420 U 440 U 6901U 
420 U 440 U 690/U 

44oiU I 69OlU 1 4201u I / 
420 U / 44+ / 690/U 

69 J [ 4UiU / 6901U 

420 U / 

IHexachlorobenzene 4201U 1 

.--,,.-.--,-.- r -...--.-..- 

I 69du 

i-a 

/---% 

.-., 
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Table D-l 
Summary of Subsurface Soil Analytical Results 

Study Area 45 

Naval Training Center, Orlando 
Orlando, FL 

I I 

Ideta-BHC 

I Endrin ketone 

Igamma-Chlordane 

IHeutachlor euoxide 

IToxaphene 
lorganics, mglkg II-I I II 

IChromium 

Cobalt 
Copper 
Iron 
Lead 

/ 
0.38 UJ 0.38jUJ 0.38 UJ 

4.6 B 1.7jB 3.1 B 
72.3 325 1 75.9 

4J 3.7iJ 4.5 J 
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APPENDIX D-2 

SUMMARY OF GROUNDWATER ANALYTICAL RESULTS 



Appendix D 
Table D-2 

Summary of Groundwater Analytical Results 
Study Area 45 

I 

Naval Training Center, Orlando 
Orlando, FL 

nPle ID 45GOOlOl 45HOOlOl 45GOO3nl Ac;unn3nl d~cnmni 1 ~~HOn301 San / -----. ..,.SW”b”1 --““““I 
Lab ID, MA.598002 MA598003 MA598004 MA598005 MA598006 

Sampling Date] 28-Mar-96 28-Mar-96 2%Mar-96 28-Mar-96 2%Mar-96 
Volatile nrnnnica fin/l I I I 1 I 

-. il-“‘-- -, -3. - 

chloroethane 
I I I 

2/u / 
I I 

NA/ 1 
I I 

IJU 1 
I I I I 

NA/ j 2/u / NA 
1 1 Ill NA 3111 I NA 

Il,l.l-Tri 

-- 

2iU I NAI / 
/ 

l/II I 
I I 

NAI 1 7111 I NAI -i 

1 ,I ,2,2-Tetrachloroethane I I - . ., . b” 
1 ,I ,2-Trichloroethane 2lu I NAI 1 llli I hlA/ \ 2u NA 
1 ,I -Dichloroethane I I - .., ., 2u NA 
1 ,I -Dichioroethene 

I 
2lu I - - NAi t 

I I 

Nil 

1111 ! I ” 
hlAI 1 I”r. 2u 

1,2-Dibromo-3-chloropropane ) 
NA 

1.2-Dibromoethane 
2/u I L I l!lJ I 1 I 

NAI i - I 
NAI / 2u NA 

2/U 1 
1 , 

1iU iAl I 2 II NA 
1,2-Dichloroethane - . . . -1 
1,2-Dichloropropane Au I 

I I 
NAI I Ill1 I hlAI 1 2u NA 

2-Butanone / / - - . 12 UR NA 
2-Hexanone 12lu I 

I I 

ZJ I 

NAI I 
I / 

Nil 

<Ill I WV NAI 1 I .I \ 12 u NA 
4Methyl-2-pentanone 

/Acetone 
I I I 5iu I I- NAI I 12 u NA 

I 
SIR I NAI 1 

I I 

Nil 

?iR / - ,\ NIPI 1 I .I I 8R NA 
Benzene 

IBromochloromethane 
2/U / I I IIU I I- I NAI 1 

I 2lu I NAI I III1 I 
/ I 2u NA 

NA/ 1 2u NA 
7 II NA Bromodichloromethane 

Bromoform 
Bromomethane 

I / . I .., * 
2u NA’ IjU NA/ -- 
2u NA 1IU NAI 7111 I NAI -i 
2J NA IIU I NA\ 

(Carbon disulfide 2iu- t- x-t- Tti? 
I I 

I NAI 1 

Carbon tetrachloride 
I / I I 

NAI I 
- ,., \ 

2/U i IIU I NAI 1 
IChlorobenzene I 2lu t- NAi 

I -i-h? I / I 

MA\ I 

Chloroethane 
/ I- 1 I 1 

Nil 
I .., % 

2lu I I IIU I NA/ / 
1 Chloroform I 2lu t 

I 
1 Ill 

I I I 

NAl 1 

Chloromethane 
cis-1 ,ZDichloroethene 
cis-1,3-Dichloropropene 

, 

2u NA 
I , . - *., I 

1U NA -- 
2ju NA 1u NA 3111 I NAI 1 
2ju NA’ IU NA 
2u NA IU NAI 7111 I NAI 1 Dibromochloromethane I 

I 
I Au I 

3 I I I 
Ethvlbenzene 

I I 
-- NAI 1 --I 1 III s - I .,l 

Methylene chloride 
I Stvrene 

51u I 
l I 

Nil I 2iu I NAI 1 
I 

I I 
2’U I NA! 1 

I- ! 
1111 ! 

Tetrachloroethene 
IToluene 

I - - 1 I 

NAI 
. - ,.I . 

2llJ I I l/U I NA/ I 
I 

, / 
2lu I 

,- , 
NAf 1 1111 I 

trans-I ,2-Dichloroethene 
I 

- - - .., . 
2lU I NA/ 1 IIU I NAI 1 

I I I- I I I 

Nil 
- ..,. 

Trichloroethene 2lu I I IIU I NAI / 
Itrat’s- .3-Dichloroorooene I 21u I 

I /- i 
NAI / l/II I 

I Vinvl chloride I 
I ,- 

2lu I NAI 1 ItI NAI 

IXylkne (total) 
Semivolatile organics, ug/L 

I / , 
2u 

1 
1,2+Trichlorobenzene IOIU I NAI I IOIU I NA/ I IO u 

I 2lu I I NAI / 
, 

I 1 IIU I NAI t 
1- I 

3iil I 

21u I NAI I 
;,; , NAI / ;;; , NAI i 

NAI 1 
21u I NAI 1 IIU I 

1 

NAI 1 
I- 

7111 I NAI -1 

1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1 ,CDichlorobenzene 
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Appendix D 
Table D-2 

Summary of Groundwater Analytical Results 
Study Area 45 

Page 2 of 4 
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Naval Training Center, Orlando 
Orlando, FL 

Sample ID 1 45GOOlOl 45HOOlOl / 45GOO201 451-300201 1 45G00301 1 45H00301 
Lab ID MA598002 MA598003 MA598005 MA598006 / MA598007 

2,6Dinitrotoluene 101u 1 NAI 10/U 1 NA! IOjU NA/ 
2-Chloronaohthalene 1OlU I NAI IOIU i NAI IO/U NAI -------r-.--.--.-. - 

2-Chlorophenol 
2-Methylnaphthalene 
~~Mdhvinhannl _ ,..-., ,, ,r’ *-. .-. 

2-Nitroaniline 

10 u I 10 u 
10 II .- ” ., 

I 25lu I NAI 1 I 4 
I IOlil t --iz+ 1 I I I I 

inIll I NAI I IOILI I NAI i - . . . ..- p ..-..-. 
3,3’-Dichlorobenzidine 
3-Nitroaniline 
4,6-Dinitro-2-methylphenol 
4-Bromophenyl-phenylether 
4Chloro-3-methvlohenol 

.- - 1 
IO u ) NAI ;o il 

I 
NAJ ;o; NA 

25U 1 NA! 25 u NA] 25 u NA 
25iU NA 25 u NA/ 25 u NA 
IO/U NA 10 U NAI 10 u NA 
IOIU NA IO u NA/ 10 u NA , . 

I IOIU I N QChloroaniline I- , ..A/ ) IOJU 1 NA/ ) 1oju ) NAI 
4-Chloroohenvl-ohenvlether I lO!U I NAI 1 IO/U I NAI / IO/U I NAI , ,. ~ 
CMethylphenol 

kI:‘----:I:-^ 

<-. .-r. ,., .-..- 

:enaphthylene 
ithracene 

Benzo(a)anthracene 
Benzofa)wrene 

I LJ’” / IYrn, LJ ” IYr\ / Lcl ” I”,7 

25/u 1 NA/ 25 U NA’ 25 U NA 
I lnlff i N4/ 10 u NA’ 10 u NA 

91 10 u NA 10 u NA 

.- ” . 

IO~U Nl I 
IO/U NA IO u 
10 u NA 10 u 
10 u NA IO u \ ,. , 

Benzofb)fluoranthene I IO/U i NAI / 1olu 

Renzo(kVluoranthene I 1ollJ I NA/ i IOIU I NA/ / 

bisf2-Chloroethvl)ether I IOIU I NAI 1 IOIU I NA! 
.I 

- -.-I ---.-, r 
ialate loju NA 

Carbazole 10/u NA 
Chrvsene 1OlU NA 

., . ...“.“.- 

vlohthalate Di-n-act ,-r. 
Dibenz(a h\anthracane 

Dibenzc 
-,.,,-.. . . . . --“,... 

- .- .-jfuran 
Diethylphthalate 
Dimethylphthalate 

1O’U NA 10 u NA I I I 
Inl~r I NAI / 10 u NA 10 u NA 

10 u NA 10 u NA 
.- - . 

IOU j NA 
IOU 1 NA IOU / NAI IO/U NA’ 
1ou / NA IOU 1 NAI IO/U NA 
10,u I NA IO U I NA/ lO!U NA 

IO/U I NAI 1 IO/U I NAI t 



Appendix D 
Table D-2 

Summary of Groundwater Analytical Results 
Study Area 45 

Naval Training Center, Orlando 
Orlando, FL 

Sample ID 45GOOiOl 45HOOlOl 45600201 45H00201 45GOO301 , 451-100301 1 
Lab ID MA598002 MA598003 MA598004 N IA598005 1 MA598006 1 MA598nnti I 

Phenanthrene 
Sampling Date 28-Mar-96 28-Mar-96 28-Mar-96 / 28-Mar-96 1 28-Mar-96 ) 

101U j NAI I 
I 

/ 
IOllJ I 

I- I 
NAl 1 .., . qnlll I 

Phenol 
1 I 

/ 101u I I I NAI 1 .I , IOIU I NAI 1 
Pyrene $i 1 NA/ 1 

I 
IO/U 1 

I I / 
4 i .-- IO/U 1 

I 
Nil 1 

Pesticides/PCBs, uglL 
4,4’-DDD 
4.4-DDE 

0.1 U / NA 0.1 u NA 0.1 u 
0.1 U I NA n’ u NAI 0.1 u I I- I 

. -. 1 .I . 
4,4’-DDT 0.1 lu I NAI 1 0.1 /u I 

/ I 

NAl t 
I- / 

IllIll I hld ii ., “.a u 1.m 
I 005lu I 

I 
NAI 

I- I 
t hIA/ I 

lu I NAI O.oSiu I 
I 

NAI -i 

i Voclor-1248 
Aroclor-1254 
jroclor-1260 

I 
I 

-.- _ . .I . 
05llJ I NAI 1 rll;ill I hIAl 

I 

beta-BHC 
Idelta-BF 

! -.- - ., ~ W.” 1 8.r. 0.5 u NA 
osju / 

I 0.5lu I 
NAI 1 0.5/U / NAI 0.5 u NA 
NAi I nqu I NAI 0.5 u NA / _- - . . . 

I 0.05lu i NAI / “‘_ 0.05lu I 
/ I /- I 

NAI I OWIII I 
/ 

Nil -I / ---I- I -.-- - 

IC i 0.05lu I NA/ / nmlll I NAi 1 nnr;llI I 

1 Endosulfan I 
Dieldrin 

Endosulfan II 

Endrin 
Endrin aldehvde 

I Endosulfan sulfate 

0.1 u NA 
0.05 u NA 

0.1 u NA 
0.1 u NA 
0.1 u N, , 
0.1 u NAi 

t 
A/ 1 0.1/u I NAl 1 OlllJ I iA/ 1 I -.. _ 

0.1 u NA 0.1 u 

0.1 u NA 0.1 u 

0.05 u NA 0.05 u 
0.05 u NA 0.05 u 

0.05 u NAI I 0.05 I u 

laamma-BHC (Lindanej 

I Heptachlor 
Heptachlor epoxide 

IMethoxvchior 

, I / I 
1 0.05ju ] NA/ 

O.S/UJ / NAI 
o.o5!u I 

I 
NAI t 0.05/U I NA i 1 

I 1 

0.5lu.J I NAl 1 
I- 

flS!ll I 
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Appendix D 
Table D-2 

Summary of Groundwater Analytical Results 
Study Area 45 

Naval Training Center, Orlando 
Orlando, FL 

I Sample ID 1 45GOOlOl I I I 45HOOlOl 4SGOO201 4SH00201 I I I 45GOO301 45H00301 

Zinc 

General Chemistry, mg/L 
Total Suspended Solids 

20.2 u 16.3 u 24.3’U ’ 21.7 U 8.2 U 8.5 U 

5 NA 86 NA 10 NA 

Page A of 4 
45GH.XLS 

4l21197 



Notes for Analytical Results 
Tables 

Study Area 45 

Naval Training Center, Orlando 
Orlando, FL 

NOTES: 

t The background screening value is twice the average of detected concentrations for inorganic analytes. For organics, values are the mean of 
detected concentration, presented for comparison purposes only. 

2 SCG = Soil Cleanup Goals for Florida (Florida Department of Environmental Protection memorandum, September 29, 1995). 
Values indicated are from a residential scenario. Chromium values are for Chromium VI. 

’ RBC = Risk-Based Concentration Table, USEPA Region III, October, 1995, R.L. Smith. RBC for chromium is based on chromium VI. RBC for lead is 
not available, value is Interim Guidance on Establishing Soil Lead Cleanup Levels at Superfund Sites (OSWER directive 9355-4-12). For essential 
nutrients (calcium, magnesium, potassium, and sodium) screening values were derived based on recommended daily allowances (RDAs). RBC 
for Aroclor- 1260 is not availirble, value is RBC for PCBs. RBC for benzo(g,h,i)perylene and phenanthrene are not available, value is based on pyrew. 
RBC for thallium is based on thallium chloride. RBC for alpha and gamma-chlordane are based on chlordane. 

n = noncarcinogenic pathway 
ND = Not determined. 
D = Indicates value was determined during a diluted reanalysis. 
N = Indicates presumptive evidence of the compound. 
PCB = polychlorinated biphanyl. 
mg/kg = milligrams per kilogram. 

c = carcinogenic pathway 
bls = below land surface 
u&g = micrograms per kilogram. 
J = Reported concentration is an estimated quantity. 
USEPA = U.S. Environmental Protection Agency. 

OSWER = Office of Solid Waste and Emergency Response. 
B = Reported concentration is between the instrument detection limit (IDL) and Contract Required Detection Limit (CRDL). 
-- = AnaIyte/compound not detected at reporting limit. 

Bold/shaded values indicate exceedance of regulatory guidance and background. 
All inorganics results expressed in milligrams per kilogram @g/kg) soil dry weight; organics in micrograms per kilogram (mgflcg) soil dry weight. 
Blank space indicates analyte/compound was not detected at the reporting limit. 

I 
I 

Page 1 of 1 

NOTES XLS 

4/22/97 


	Back to Index
	Cover Page
	DISTRIBUTION
	TABLE OF CONTENTS
	LIST OF FIGURES
	GLOSSARY
	1.0 STUDY AREA 45, MAIN BASE, ALLEGED DISPOSAL AREA NEAR BUILDING 125
	1.1 SA 45, Background and Conditions
	Figure 1
	Figure 2

	1.2 SA 45 Investigation Summary
	1.2.1 Geophysical Survey
	1.2.2 Subsurface Soil Samples
	1.2.3 Soil Boring Investigation and Temporary Monitoring Well Installation

	1.3 SA 45, Results
	1.3.1 Subsurface Soil
	1.3.1.1 Inorganics
	1.3.1.2 Organics

	1.3.2 Groundwater

	1.4 SA 45, Conclusions and Recommendations

	REFERENCES
	APPENDICES
	Appendix A: Geophysical Survey Results
	Introduction
	Figure 1

	Personnel
	Field Program
	Magnetometer Survey
	Time Domain Metal Detector Survey
	Ground Penetrating Radar Survey

	Results
	Magnetometer Survey
	Figure 2

	Time Domain Metal Detector Survey
	Figure 3

	Ground Penetrating Radar Survey

	Conclusions

	Appendix B: Soil Boring Logs, Temporary Monitoring Well Installation Diagrams, and Groundwater Sample Field Data
	Appendix C: Summary of Detections in Soil and Groundwater Analytical Results
	Appendix C-1
	Appendix C-2

	Appendix D: Summary of Analytical Results
	Appendix D-1
	Appendix D-2



